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GROWTH FACTOR ACTIVITY ENHANCER 

Abstract : 

PROBLEM TO BE SOLVED: To provide a medicine having low anticoagulant 
activity and excellent in growth factor activity enhancing effect. 
SOLUTION: This growth factor activity enhancer is obtained by using a 
glycosaminoglycan derivative represented by the formula (1) having a 
recurring structure of a disaccharide of hexosamine with hexuronic acid 
as the basic skeleton, wherein the 2-positioned C and the 3-positioned 
C of the composing monosaccharide i.e., the hexuronic acid are cleaved 
and a part of or the whole of the uncleaved 2-positioned C are not 
substituted with sulfate group, (wherein, Rl is H or S03H; and R2 is 
C0CH3 or S03H. ) . 
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CLAIMS 

1. A growth factor enhancement agent comprising a glycosaminoglycan 
derivative or salt thereof as an active ingredient, 

the glycosaminoglycan derivative has the weight average molecular weight 
of 4,000 - 20,000 Da and has at least one structural portion expressed 
with a general formula (1) per one molecule of a glycosaminoglycan having 
a basic skeleton composed of repeated structure of hexosamine and 
hexuronic acid. 
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(R 1 is H or S0 3 H and R 2 shows COCH 3 or S0 3 H . ) 

2. The growth factor enhancement agent according to claim 1, wherein 
a glycosaminoglycan derivative or its salt further has the 
characteristic of following (c) . 

(c) By disaccharide analysis which combined decomposition by a 
glycosaminoglycan degradation enzyme, and analysis by high performance 
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chromatography, mol % of 2-deoxy 2-sulfamino-4-0- (4-deoxy 2-O-sulfo- 
alpha-L-Threo-hex-4-eno pyranosyl uronic acid) -6-0-sulf o- D-glucose is 

0 to 10%, mol % of 2-deoxy-2-sulfamino-4~0- (4-deoxy 

alpha-L-threo-hex-4-eno pyranosyl uronic acid) -6-0-sulf o- D-glucose is 
95 to 70%, mol % of 2-deoxy 2-sulf amino-4 -O- ( 4-deoxy 
alpha-L-threo-hex-4-eno pyranosyl uronic acid) -D-glucose is 5 to 20%. 

3. Medicine which comprises as an active ingredient the growth factor 
activity enhancement agent according to claim 1 or 2 . 

4 . A composition containing the enhancement agent according to claim 

1 or 2 and a growth factor. 

5. Medicine which comprises as an active ingredient the composition of 
claim 4. 
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tri(U.6.H)S : 6-1.2%-CfoS„ 
( 2 ) fctjfaf^flli?iS-1t/jS] 6 0IU/mg"Cfo<So 

(3) mmw-^'f-m^n . ooo~i4. oooi)a-e<fo<s„ 

[0 0 4 5] flIHfl 

p >K»»»w«jaai«isi-.^^ y v (tswffi : 

13,700»a, SyntexttOgLot No. 40210910 : ^DVt h 

y pAJiO l.3g&, iia '^l-Sft-i- 1- y >>A«#a r T-c® 

{btfco t"ftfc>^C«i^{bf£JSfi, 50mlcO0.05McoSa 
V$m-y h i) '7A, 50i.iM«P$H- h y # A&fSVvfc'pIIS. 



i L HI J _ i, I > 
1.2gC0ii3 >>*BtRfb'^!J v*:»fc. d Wifl a •> » 
SHb^<y VWferWfc&Cfcy^irfc Kit, 30i»l« 
0.2U*^ffcsJx'>^>- 1- y 0.25M;^ftf*^-;- I- y •> 

A^^/vfc"pH9.0»J;.IM$fb^< y >1.2g£-&M«jfc4 

t , 3«MBKtB H5ctT?;wi3 -> mmmik~-'< y 

VOT/w-rt KJt&itJcLfc, j«J«zK^b* $mi- h 

y -i tip " i ii A - r i o! mun mwi 

■sm.xm®ttz> lix-siL, wossMw^nKb-*- 1- y ■> 

A-C-pII9.0fc.W3iL, ?<s',W*(C*] L-C2|:ll?;]jt*vL, 
»Wl»tt«i-5 1 . lgWjg a <J^^&{fc®5c 

~.xy yi?)t h y £A4S«r#fc„ 
[0 0 4 6)2 j li ' i W2-0-JK. 

r«{b 

±§2 i -e#fci . lgWSa *§?ss»b®7S^ y I- 

y pAlft*, 20ml«0.05NW*S^bi- h V !>A*jgfRfc 
UTaMRWki2ffi©«B»**KI«SMfc Lfc. coJi^l: 

t t»f,nfciaffii/< <> * mm w iN*ss{w- h y 
<>j*Mmxmm l , 2o%stB£$i rt? p ii9 . ofcf« l , 30 
si mam. Lit <»® $iv/*fc»fC20iw® 

fbiiic^^y >- (P02DS11 : ^mnmmm err 1- y ->a 

*K0.8gfc#fc. ±ffiiWSft& 1 fcflGv \ iS?$UPHbfcJ:<5::: 
10 0 4 7] 

! k 2 J h ■ 



N)S (U,N)S 



[0 0 4 8] *fc±.K«»ife2fc|t^\ HPLCfcJ; 9P021) 
Sll»tfii:¥^»^®^!!WXiI L, ^O&Jlifcfg 2 fc>r< L 



[0 0 4 9] 
Ijtgj &2 





ffiS¥*!3#-f-:»(MW) 




13,700 


P02DSH 


11,100 



[0 0 5 0] 5i?Ati^J 1 io 

*i'&r&«ia?- (ngf) mmo>m\?mm& 
wmrnit vxftmMMx-wbtiizpozmnikvmm^'* 
y > (mm &m</*it. tmtnfamcmum (mn& 
&mm--iri--~- ±qmm$±k<om-) 2x10* «s* 
io%4--jii r ffiijf]i.#f &%mmwyji"< -y =■ omrm©^&' cm 

1-mfc TDMBfj tl«Sfd1--S) '1:'-C24H*|!i1, COz-O*.^ 
(0.5%(C02/Air)) SrflifflUT^Lfc. 
[ 0 0 5 1 ] ^fcCifofo^CftO.Img/ralOJl^y y V s V 
*»ift-C = - 7" -i - V '/tm. L fc 35mm - > ^'7- ^ 5, 
^aSrfflt^fc. ffiirintifc-r'-i- y>^&7Ktl)MiarC#^2 so 



(l,10.50ng/ml-CNCF, 0.01,0.1, 1.0, 10, 100/jg/ml 
X'&®®WZ$;tt) fc!t^L-Cffifc72ii; l flli]^#Lfc 0 ?c 

mMkitok (SIT rpBSj fcMEfc+a) icMLt, 

ml 031%^ -v y y TV \- "7Vi--/50%/ ^ / --/l- • PB 

SfcitmLT, 2IW^V yS/airoaiSSrSfefiLfc. % 
2ml05%^^y-/U/PBSfc(imLr, 30^|i!]IKfe 

*-C5EfcJtt&Lifc. ^-^ y^&ia-ftL, WS^iiSiHiJS 

[0 0 5 2] NGFMC'^sJjn, lng/ml, lOng/ml, ».O ; 50ng/m 
lONGFSr^Jn L"Ctff« LfegHOWM^jg^SomflE t it 
*S L-C, MM^ff t lng/ml«NCFi'^Al tfc»W#H^ 

e#K?§tt»?s«bromig*«i?Lfc (-S3) . *fc, 

Si, P02DSBSrttffi L 1 ng/ml WNGF^ffi "C fo <S fc 
fc*^*?€>-f % 50ng/ral«OKGF^^JPtyc:|^il»JS^f>W 



(7) 



*f|JH 2 0 0 2 - 2 6 5 3 6 9 



» L i ' - : W?u ;wr.a> too 5 3] 

# t r ^ <S r. t ifi W ^fcftofc. 













10 


100 




o.oi 1 0.1 








P( DS1I 








± 



+ : 50ng/ii>l»NGF4 'Jill 41 1 I M J 

-I- : 10ng/»l<DNGF&^Jn Ufcig^ k mn&<K>tis& 

± : mmm.t<0im®&®1-Z>-/>K !0ng/i»lcONGF£t3si 

All Ufc^&tc V ^it 

[oo54] mi&m 2 

mwmS&WkZmm <BALB/c3T3 ; clone A31) ■&(). 2 

5% h y v'-»/o.or)%)iDTA (-i-tuy^-; s visjim^) yj< 

.,«- ?Ma«U 10%4--lj&y2iliL?i!fi-^^RPMI1640 (IWAWtfc 

m mmr>mwmuzm, o.2%w)tikm 

1 ME/S-MEM (CIBCOliW "C I x 1 0 5 {[ftl/ ml i^'MM L- ^ 96 
'A'^/u-^tTV- HaOO/U/weU-fojMifiLfc, Basal U 
il/S-MBIli?*T-1.2ng/rals 4ng/ml, 12ng/ml, 40ng/mlX 
(il 20ng/m] (CjMS L7ibFGF&50 /.< 1/vvel 1 -fo^JIJ L fc„ 
#?^/A ! c'>bFG) ? *?^JII L'/twelKlOi 1 *, liasal ME/S-MBiff 

m-ewmLtimmvitt'i u g/mi, <i(),< g/iiiixfi-ioo// g / 



ml i PI 1 L / Bas i .1) RM1&J6& 50 w 1 Ave! 1 "C i^JJIi t 
fc (&-|&iftg£ bFGF : 0.3ng/m:U Ing/mK 3ng/mK lOng 
/ml, 30ng/ml $c1$»'f€ : 1 g/mK I0*ig/»1, lOOwg/ 
ml) „ " W96>'v;^^f--yV- h&37 o C-C'3 0|n], SXCOz-C 
>A'- ; x-<-^l^-ei'iHgL'/;- 0 tg^m. CenCou.u-ing i# 
riii (D0J1ND0&W &'20/n?fs;j|lLTM('-3!i$l?iiii?^^\ 4 

[0 0 5 5] ' ' M,Vi' O i ' <r-))[l L t V .fcA-ilS 

W (l&ttW!!«J'#) ttbPGFcOffig Us 'U II'. , S i 

*n*Lfc. «&4Mti tTP02DSII«r«efflLfc#-e 

ttbFGF»Jfitt4rl .2~1.5«8faafliHl-*-6 - i *t 

[0 0 5 6] 

*%f)(;:J;<5, fciJfii.«iiili3fi!iHt:^tS;< . 
! 'H Hi >!) i i ' r-£<S„ 



(51)Int.Cl.' SK8'J8e# P J 

// €08 B 37/08 COS B 37/08 Z 

F^-A(##) C084 AA17 DB52 MA02 NAM ZA022 
ZC022 

1C086 AA01 AA02 EA26 MA02 MACM 

NAM ZA02 ZC02 
4C090 AA02 13AG2 151522 13)324 131333 

131536 131355 CA21 CA34 DA23 



